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af the 110 Kd, is more than five-fold larger than that of the wild type fFNtr2a, which is 
20kd. Taking this into consideration, measuring activity in units/^moi instead of the uruts/mg provides 
a better comparison of activity spscrfity. 

Example h Cteaing human EFNo cOHA and constructing the iFNo-Fc expression vector 

6slQ e K6-1 cells IATCC 248) were incubated wrth 200 units of Sssndai virus at 37°C 
overnight. The celts were harvested and washed with PBS throughly. The total RNA was attracted 
by using the RNA-ZOL RISA isolation kit fBIGTEX, Houston, TX) following the procedure provided by 
the manufacturer. The first-strand cDNA was synthesized by reverse transcription using AMV reverse 
transcriptase with oligoidTI as 3' primer in SOmM Tris-HCS fpH 8.31, SOmWKCl and 6mM MgCi,, 
incubated at 42°C for 1 hour. The reaction mixture was used directly as the template for PGR to 
amplify WHa cQNA. The 5' primer far PCR contamed a Hind 111 site and the coding sequence for the 
first 21 ammo acids from the IFNttfa leader peptide (SEO ID NO: 3}. The 3' primer contained the 
sequence coding for part of the tinker (SEO IB N0:1| and the last five amino acids of the IFftio2a, and 
a BamH I site integrated in the linker sequence (SEQ 10 MO:4}. The PCR buffer contained SOmfVl KC1, 
lOmMTris-Hd fpH8.3L l.SmM MgClj, 0,01% gelatin, 0.1 mmol each of Ml?, 0.5 #mol of each 
primers, 5 }A RT reaction mixture, and 1 unit of Taq DMA polymerase in a totai of 50 0 relume. 
The PCR condition was 94° C 0 mini. 55° C (2 rata}, and 72°C {2 mini for 40 sydes on a SeneAmp 
PCR System 96QD fParkia Elmer, Norwalk, CTt 

The cONA of the human immunoglobulin yA Fc was obtained by reverse transcription and PCR 
performed the same way as described above. The RSI A was extracted from the human tonsil 8 ceils. 
The 5' primer had the sequence shown in SEQ ID NQ:5. The 3' primer had the sequence shown in 
SEQ ID NO'S. 
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The two PCR amplified OMA segments were dosed into pUCIS vectors at sites Hind IH/BamM 
I or sites BamH IIEcoR ! respectively. After their Oft* sequences were confirmed by QUA sequencing 
using the kit from USB {Cleveland, Ohio!, the two segments were iigated together through the BamH 
! site by a second found cloning. The full length IFffoFc cDMA was then inserted into a mammalian 
expression vector aCONA3 {lavitrogen, San Diego, CAS through the Hind Iff ami EcoB 1 sites. 
Example 2: Expressing IFHff-Fe in mammalian calls 

10 7 HSO ceils were mixed with 1Q#g linearized pCDNA3flFfto.Fc plasmid in 0.8 ml PBS and 
kept on ice for 5 mm. Bectroporation was performed at 20Dv, 980/jF using Gene Puiser (BioRad, 
Hircules, CA). The cells were then put back an ice for 20 minutes and transferred to a IDOmm tissue 
culture ciats in 10ml QMEM supplied with 2% FCS. After incubation at 37°C for two days, the ceils 
were washed and resaspended irt the same medium. 0.8 mglmi 8418 was added to start the 
selection. The ceils were plated out in eight 88-wei! micto plates and incubated at 37°C. Colonies 
appeared in one week and they were teady for screening in two weeks. The supercatartts from each 
wb8 with a single coiony growing were collected. The IFNcr-Fc in the supernatant was quantitatively 
determined by an EUSA assay employing goat anti-human IgS and arrti-haman Fc conjugated with 
horseradish peroxidase. The clones with higher EUSA readings and smaller colony size were selected 
for subcionmg. These colonies were transferred to a 24-weil piate and supplied with a medium 
containing Ml 8. The clone with the highest secretion level was expanded and adapted to grow in 
a spinner. For large scale preparation, the culture supernatant was collected and passed through a 
protein A agarose cciumn equiiibrized by PBS, The protein bound to the protein A was eiuted by SO 
mM citric acid SpH 3.0! and concentrated by Syophtlsatiori. 
Example 3: Characterization of the SFWa-Fe hybrid. 
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The purity af the recombinant protein isolated front NSO culture medium was examined by 
SOS-PAGE and Western blot. Only one protein band was visible on the blotted membrane stained by 
ponceau s for total proteins, showing a homogeneity of the protein preparation. The apparent 
molecular weight of this protein is about 5Skd under reducing conditions and 1 1Q& under nsn-rsdtieiRG, 
conditions, which is exactly the predicted size for the WHa-h hybrid. The doubling of its apparent 
moteeuJaf weight under nonreducmg conditions suggests that the hybrid is in a dimerie form. The 
recombinant protein can be recognized by both anti-Fc and antHFNor antibodies, confirming that it 
consists of two moieties, the WUa and the Fc fragment. 

The biwctiviiy assay for the IFNff-Fc was an antiviral assay. Specifically, the assay method 
used was a modification of the protocol described by Robert M. Friedman et a! {Measurement of 
antiviral activity induced by interferons a, 0, and y, Current Protocols m Immunol^' 1894, pp. 6.9.1- 
8.9.8}. Briefly, human lung carcinoma cells (A549, ATCCICCL 185} were seeded in 88-weil plates 
at a density of 40,000 caflslwell and incubated at 37° C for 24 hours. 1:2 serially diluted IFila-Fc 
hybrid or native IFNcr (WH# SxaQI-901-835) were added and incubated at ZTZ for 24 hours. Every 
sample was done in triplicate. The culture medium was replaced with a fresb one containing 
encephalomytjcardrtis virus {ATCC #VR 1298) at a concentration of about 0.1 MQffeeU and incubated 
at 37° C for a further 48 hours. The dead cells were washed away by pipetting up and down 
vigorously with PBS, The attached cells were fixed by 2% formaldehyde and stained by giemsa stain. 
The plates were rinsed with tap water and allowed to dry. The stained ceils were dissolved by 
methanol and the samples were read soectrophotometrically at 595nm. The antiviral activity of IFMa- 
Fc hybrid was calculated by comparing it with the IFNo standatd. and was found to be about 30 to 
m% of the activity of the \fUa standard. 
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SEQUENCE LISTING 
il) General information; 
U) Applicant: Yu, Liming; Chang, Tse Wen 
!ii! Title of invention: Hybrid with Interferon -a and an 
immunoglobulin Fc Linked through a Nor. - Immunogenic Peptide 
(iii) Number of Sequences; 7 
iiv> Correspondence Address: 
tA) Addressee: Tanox Biosystems, Inc. 
18) Street; 10301 Stella Link Rd, 
(C! City: Houston 
UH State: Texas 
iSS Country: USA 
!F) Zip: 77025 

(v) Computer Readable Form: 

(A) Medium Type ; Diskette , 3.5 inch 

(B) Computer: Addonics C142 SVGA 

(C) Operating System; DOS 3.30 
(D5 Software: WordPerfect S.i 

(vi) Current application data; 
(A) Application Number: 

{&) Filing Date: 

{C) Classification: 

{via) Prior Application Data; 

!A5 Application Number; 08/579.211 

W Filing Date: 12/28/95 

(viii) Attorney/ Agent Information: 
(A) Name: Mirabel, Sric P. 

<Bj Registration Number: 31, 211 

{CJ Reference /Docket Number: 95-2-PCT 

(ix) Telecommunication Information: 
(A) Telephone: (713) 564-2288 

<B) Telefax: (713) $€4-3314 

(2) information for SEQ ID 80:1; 

(i) Sequence characteristics: 

{AS Length: 48 nucleic acids 

(B; Type: nucleotide 

{C> Strandedness: double stranded 

(D) Topology: linear 

ixi) Sequence Description: SEQ ID iJQ:l: 

GOT GGC TCA GGT GGA TCC GGT GGA GGC GGA AGC GGC 36 
Gly Gly Ser Gly Gly Ser Gly Gly Giy Gly Ser Gly 
1 s 10 

GGT GGA GGA TCA 48 

Gly Gly Gly Ser 
15 

(2i Information for SEQ ID NO-. 2; 
(ij sequence Characteristics: 
(A) Length: « amino acids 
<B> Type: amino acid 
(D) Topology; unknown 

(xi) Sequence Description: SEQ ID HO: 2: 
Gly Gly Ser Gly Gly Ser 



{2} Information for SEQ ID N0:3: 
(i) Sequence Characteristics : 
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GAC ACT CTC ATG ATC TCC CGG ACC CCT GAG GTC ACQ TGC 741 
Asp Thr Leu Met He Ser Arg Thr Pro Glu Val Thr Cys 
235 240 245 

GTG GTG GTS SAC GTG AGO CAG GAA GAC CCC GAG GTC CAG 780 
Val Val Val Asp val Ser Gin Glu Asp Pro Glu Val Gin 
250 255 260 

TTC AAC TGG TAC GTG GAT 5GC GTG GAG GTG CAT AAT GCC SIS 
Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala 
265 270 

AAG ACA AAG CCG CGG GAG GAG CAG TTC AAC AGC ACG TAC 858 
Lys Thr Lys Pro Arg Glu Glu Gin Phe Asn Ser Thr Tyr 

275 280 285 

COT GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC TGG 897 
Arg Val Val Ser Val Leu Thr Val Leu Kis Gin Asp Trp 
290 295 

CTG AAC GGC AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA 936 
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys 
300 305 310 

GGC CTC CCG TCC TCC ATC GAG AAA ACC ATC TCC AAA GCC 975 
Gly Leu Pro Ser Ser lie Glu Lys Thr lie Ser Lys Ala 
315 320 325 

AAA GGG CAG CCC CGA GAG CCA CAG GTG TAC ACC CTG CCC 1014 
Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro 
330 335 

CCA TCC CAG GAG GAG ATG ACC AAG AAC CAG GTC AGC CTG 1053 
Pro Ser Gin Glu Glu Mefc Thr Lys Asn Gin Val Ser Leu 
340 345 350 

ACC TGC CTG GTC AAA GGC TTC TAC CCC AGC GAC ATC GCC 1092 
Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp He Ala 
355 360 

GTG GAG TGG GAG AGC AAT GGG CAG CCG GAG AAC AAC TAC 1131 
Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr 
3SS 370 375 



AAG ACC ACG CCT CCC GTG CTG GAC TCC GAC GGC TCC TTC 1170 
Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe 
360 365 390 



TTC CTC TAC AGC AGG CTA ACC GTG GAC AAG AGC AGG TGG 1203 

Phe Lys Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp 

395 400 

CAG GAG GGG AAT GTC TTC TCA TGC TCC GTG ATG CAT GAG 124 S 

Gin Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu 

405 410 415 

GCT CTG CAC AAC CAC TAC ACA CAG AAG AGC CTC TCC CTG 1287 

Ala Leu His Asn His Tyr Thr Sin Lys Ser Leu Ser Leu 
420 425 
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TCT CTO GGT AAA TAG 1302 

Ser Leu Gly Lys 

430 
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What Is Claimed Is: 

1 . A hybrid molecule comprising an interferon molecule joined at its C-terrninal 
end through a peptide linker to the N-terminai end of the immunoglobulin Fc fragment, 
the peptide linker comprising the sequence Gly Gly Ser Gly Gly Ser Gly Gly Gly Gly 

5 Ser Gly Gly Gly Gly Ser (SEQ ID NO: 1). 

2. The hybrid molecule of claim 1 in which another interferon molecule is joined 
at its C-Eerminal end through the peptide linker to the N-terminal end of a chain of the 
immunoglobulin Fc fragment, thereby forming a homodimer. 

3. The hybrid molecule of claim 2 in which the interferon molecule is lFNa2a 
10 or IFNa2b. 

4. The hybrid molecule of claim 2 in which the Fc fragment is a ?4 chain Fc 
fragment. 

5. A method of treating hepatitis, hairy cell leukemia, multiple myeloma, or 
other cancers or viral diseases, comprising administering the hybrid molecule of any of 

15 claims I to 4. 
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